Background: Hepatitis C infection is growing threat and major burden on public health, worldwide prevalence of hepatitis C is 3% (170 million infected people). Approximately 10 million people are infected in Pakistan and prevalence is expected to be higher in remote areas. The aim of this study is to assess knowledge, attitude and practice of adolescents towards hepatitis C in Quetta Pakistan.
Introduction
Hepatitis C disease is caused by hepatitis C virus in human. Acute hepatitis C infection is asymptomatic in nature and later it leads to chronic hepatitis [1] . The chronic hepatitis leads to scarring of liver (liver cirrhosis) and its major cause of morbidity and mortality [2] . Globally, 170 million people are infected by hepatitis C virus, estimated prevalence is 3% and annual incidence is 3-4 million.
Approximately 250,000 to 300,000 people die every year due to hepatitis C infection worldwide. The country wise highest prevalence rate of hepatitis C is observed in Egypt, 10-20% [3] .
Hepatitis C infection is growing challenge for Pakistan. Estimated prevalence rate is 4.8% and about 10 million people are infected in Pakistan [4] . The mode of transmission of hepatitis C are believed to use of contaminated needles and instruments in medical practice, blood product transfusion, intravenous drug abuse, used barber blades, infected instruments for ear and nose piercing and poor personal hygiene [5] .
Previous studies observed that in developed countries about 20-40% intravenous drug abusers are infected by hepatitis C virus in their 1 st year of practice. Rest of 90% get infected after five years of intravenous drug use [5] . The sexual mode of transmission is rare and casual contact (hugging, kissing and mother breast milk) and sharing food has no role of hepatitis C transmission [6] . The mother to infant transmission has been observed, its 5% globally [7, 8] . Hepatitis virus has five different types, A, B, C, D and E. Hepatitis A and E transmission route is faecal oral. Hepatitis B cause acute and chronic disease and effect primarily human liver. Hepatitis D needs hepatitis B virus for replication [9] . Acute clinical signs and symptoms of hepatitis infection are similar; for instance; fever, malaise, nausea, anorexia, abdominal discomfort, fatigue, dark urine, and jaundice [6] . There is no vaccine for hepatitis C prevention but other four types of hepatitis can be prevented by vaccine [7] .
Adolescence age is a period of challenges and opportunities for understanding oneself within social context. Adolescents or young people are 27% of world's population, aged 10-24 years. In Pakistan age group 10-29 is 40% of total population [4] . Young people at their transition period (childhood to adulthood) frequently experience psychological and social changes at puberty [10] [11] [12] [13] [14] . At this particular time of age children take up characteristics of adults and behave like them even though they are not adults yet. It is because of volatile nature of this stage, they are mostly prone to many risks including drug use, smoking, drinking, unprotected sex and many other practices [14] .
The adolescent are at high risk of infection due to unsafe injections and unprotected sexual activities [11] . In consequence they are more exposed to infectious diseases, like hepatitis C. Hepatitis C is also an issue of social injustice and it rears ugly head in most endemic countries. The myths and misinformation about hepatitis C mode of transmission have resulted in widespread discrimination against chronically infected individuals. Hepatitis C infected people are not allowed to work in food industry and forced to go through a routine pre employment hepatitis C screening in China. If anyone found hepatitis C positive, then can be expel from school or work [7, 13] .
Aim
The aim of this study is to assess adolescent knowledge, attitude and practices about hepatitis C infection in urban and semi-urban areas of Quetta. This study used urban and semi urban gradient.
Study Area
This study was conducted in urban and semi-urban parts of district Quetta in Pakistan. Quetta is administratively divided in two towns. Estimated population is approximately 9,10,000. District Quetta has three major hospitals, several basic health units and doctor population ratio is 1/1520. Major diseases in district Quetta are tuberculosis, hepatitis and diabetes mellitus, etc [15] [16] [17] [18] [19] [20] [21] [22] [23] .
Method and Material
KAP study are surveys in population which collect information on what is known, believed and done in relation to particular topic. In this study hepatitis C related information was collected from participants. In KAP surveys, data are collected by interview questionnaire and then data analysed in qualitative or quantitative method [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] .
In this study respondents were school going adolescents and fourstage cluster random sampling technique was used. Twelve selected schools approached and sample size was n=456. This survey was conducted from February 2013 till April 2013. Instrument of measurement was standardized close-ended questionnaire. A pilot study was conducted to check length of questionnaire and level of understanding of pupils to survey questionnaire. Previous KAP studies were consulted and World Health Organization recommended standards were followed. Questionnaire was divided into four sections; first section asked basic information and next three sections inquired knowledge, attitude and practice about hepatitis C. Pearson chi-square test was used to compare knowledge, attitude and practice about hepatitis C in urban and semi-urban adolescents. Likewise knowledge, attitude and practice were compared across education levels and gender. Level of significance for chi-square was set at 0.05. Results with p-value<0.05 were accepted as statistically significant. Informed consent was obtained from school principals, parents and participants. A questionnaire was anonymous and didn't require any identity and all data were kept confidential. The study was ethically approved by Department of epidemiology, Umea University in Sweden. Logistic regression analysis was done for interpretation of data. The analytical software, SPSS version 19 was used for analysis.
Results
A cross sectional study interviewed 456 adolescents in urban and semi-urban parts of district Quetta. The response rate of survey was 100% and age range was 10-18 years old adolescents. Equal numbers of participants were selected from both genders due to separate educational system. The respondents were divided into three age groups, group I was 10-12 years old, group II was 13-15 years old and group III was 16-18 years old adolescents. The highest percentage of respondents, 52%, was in group II (13-15 years old). The lowest percentage, 11%, were in age group I (10-12 years old) and p-value was <0.008. The Study participants were divided into three educational level groups. Group I were middle school students (Grade 6-8), group II were high school students (Grade 9-10) and group III were Intermediate students (Grade [11] [12] . The highest number of respondents, 40%, was in group II (High school students).The lowest number of respondents, 29%, was in group III (Intermediate students) and P-value was 0.675. The difference is could be due to late starting of schooling because of social structure in Quetta. The respondents were divided into two categories by residence, urban and semi urban. The urban respondents were 54% and semi-urban were 46%, <0.001. The difference is probably due to school enrolment of semi-urban residents in urban locality (Table 1) . Respondent's knowledge towards hepatitis C Section II of questionnaire was about knowledge questions and inquired basic information, prevention and mode of transmission of hepatitis C among participants. Questions number 1-8 were about basic information and prevention of hepatitis C. Questions number 9-16 were about hepatitis C mode of transmission. Each question response was scored "Yes" and "No". Mean number of "Yes" answers were 51%. The range of highest and lowest responded "Yes" questions were 68% and 26% respectively. Most of respondents knew about hepatitis C, its viral causation, it effect primarily liver and it can cause cancer but on other hand just 38% knew it can affect adolescents. Surprisingly 64% believe that hepatitis C infected people are at risk to others and 57% think it could be caught through casual contact (holding hands). Majority think that hepatitis C has a vaccine in urban (52%) and semi-urban (75%) areas. Only 32% knew of shared tooth brush transmission. The contaminated blood, barber used infected blades, infected needle for tattooing and piercing knowledge was 58% in educational group III, and it was 54% among educational group II and 48% in educational group III. Though 74% in urban setting knew that hepatitis C is not transmitted by water and food but majority, 70%, were not aware of spread through contact open wounds/ cuts and mother to baby during pregnancy. The majority, 68% knew of unsterilized syringe transmission in urban setting ( Respondent's attitude towards hepatitis C Section II of questionnaire assessed attitude of respondents towards hepatitis C and each question response was scored "Yes" and "No". Mean number of "Yes" answers were 46%. The range of highest and lowest responded "Yes" questions were 77% and 16% respectively. Most of respondents believe that hepatitis C is major health problem and incase they found infected then will go for further investigation in both settings. Only 35% consider hepatitis C screening constructive and 63% respondents think it's positive to ask for screening during blood transfusion. About 16% were willing to greet in traditional way and kiss hepatitis C infected person. Furthermore 36% respondents in urban setting were willing to use glass or cup of hepatitis C infected person. Though 65% respondents were agree to isolate hepatitis C infected person but about 42% are willing to visit hepatitis C infected relative, 44% willing to sit close to infected person and about 37% believe that hepatitis C affect ability of infected to visit others. The respondent's attitude wasn't fairly adequate towards HCV in both setting (Table 3) . 
Respondent's practice towards hepatitis C
The section III of questionnaire assessed practice of adolescents towards hepatitis C. Each question response was scored "Yes" and "No". Mean number of "Yes" answers were 42%. The range of highest and lowest responded "Yes" questions were 53% and 18% respectively. Only 18% respondents were tested for hepatitis C and those to cover open wounds/ cuts were 53%. About 42% respondents want to report needle/blade injuries to parents and teachers. About 37% respondents ask for new syringes to medical staff. Around 52% respondents ask for new blades to barbers and 47% of respondents ask for sterilize instruments to dentist. About 41% respondents ask for new needle for piercing and tattooing. Though 48% participants share others tooth brush and razors and 36% use others earrings and nail clippers (Table  4) .
Practice questions responded "Yes"

No
Practice Questions Urban (%) Semi-urban (%) P-value 
Logistic regression analysis
Residence and educational level of respondents was positively associated with knowledge, attitude and practice (KAP). Compare to the semi-urban respondents (category II) and above the urban respondents (category I) had about two time's higher odds (1.92) for having better knowledge, positive attitude and practice towards hepatitis C. Compare to the educational level group 1 (youngest/ Middle School) and above the educational level group 3 (oldest/ Intermediate) had about two times higher odds (1.74) for having better knowledge, attitude and practice towards hepatitis C. The p-values were statistically significant in both categories <0.005. There was not a big difference of odds ratio among both sex in gender category and p-value was above >0.005. Compare to the youngest age group I (10-12 years) and above the oldest age group III (16-18 years) had about 1.5 times higher odds (1.49) for having better knowledge, attitude and practice towards hepatitis C. The p-values was statistically significant in both categories <0.005. Details of logistic analysis are mentioned in Table 5 .
Simple Logistic Regression Analysis
Odds Ratio CI (95%) P-value 
Discussion
The current study sought to evaluate knowledge, attitude and practice of school going adolescents towards hepatitis C.
Knowledge
Knowledge is produced by interaction with own environment where persons themselves build their understanding of world through experience. Human knowledge comes generally with communication processes and knowledge plays key role in prevention. I didn't found any available literature to support claim of geographical location influences on adolescent's level of knowledge of hepatitis C in district Quetta. A cross-sectional study conducted in Australia to assess secondary school student's level of knowledge about sexually transmitted infections in rural and urban localities, it was found that rural students were more knowledgeable about issues of sexually transmitted infections compared to their urban peers. A survey of rural Canadian student's sexually transmitted diseases knowledge discovered high levels of knowledge among both rural and urban students in Canada. Another KAP study was conducted in United States of America to determine adolescent's level of HIV knowledge in low risk rural areas and high risk urban areas and study observed that rural students had better knowledge of HIV and risk reduction strategies than their urban counterparts [18, 19] . Above mentioned knowledge surveys observed opposite findings compare to this study and it's could be because of context and social structure of the society.
Attitude
Attitude is favourable or unfavourable reaction to objects, people, situations or other aspects of world. The cognition aspect of an individual to mean a person's knowledge of something, affective component represents an individual's feelings. The way people act towards situation and an individual motivation to make changes. Social psychologists considered attitude a cognition, affection and behaviour factor. The comprehensive attitudes are more stable and usually held by owners and as result it's very hard if not impossible to be influenced when compared to unspecific attitudes [20] .
An individual behaviour can be predicted by using strength and consistency of their attitude. Thus any intervention that is aimed at changing behaviour of an individual must initially have enough information about his or her attitudes and later employ methods which will help for changing attitudes. Knowledge does not necessarily influence an individual attitude; people may be knowledgeable about particular risk behaviour but still practice it. A study concerning acquisition of HIV confirmed adolescents may continue to engage in behaviours that enlarged their risk of disease acquisition in spite of knowledge of the risk [19] .
Practice
Individuals in society practice differently in own context. Adolescent think they are free and growing, its age of struggle for self identity. In this period of life tattooing and piercing is fashion and adolescents are highly motivated to practice these kind of fashion because they usually not receive much criticisms from society. Psychologist identified that adolescents are highly exposed to risk taking behaviour and several studies shown that male's adolescents are more risky than female [11] . Thus adolescent's efforts are not enough to prevent them from diseases. They have knowledge but underestimate risk of getting dangerous diseases. There is no publish literature on efforts made by adolescents to prevent themselves from contracting hepatitis C in district Quetta but studies gave divergent results in other parts of the world.
Theory of reasoned action
The theory of Reasoned Action was developed by Martin Fishbein and Icek Ajzen as upgrading over Information Integration theory. Firstly, reasoned actions added another element in process of persuasion, behavioural intention rather than attempt to guess attitudes. Theory is about behaviour but it admits situations which limit influence of attitude on behaviour. Theory predicts behavioural intentions and compromise between stopping predicting attitude and behaviour. Secondly, theory of reasoned action uses two elements, attitudes and norms to predict behavioural intention. Thus whenever our attitudes lead us to do one thing but relevant norms suggest that we should do something else. An individual belief is a particular behaviour that leads to a specific outcome and evaluates outcome, and then consequently forms an attitude towards the behavior [19, 21] .
Result of this study observed partial knowledge, attitude and practice towards hepatitis C. The range of highest and lowest responded "Yes" to knowledge questions were 68% and 26% respectively. Mean number of "Yes" answers was 51%, indicating low level of knowledge towards hepatitis C among respondents in both settings. Basic knowledge about hepatitis C and mode of transmission is essential for adolescent's prevention. The prevalence of hepatitis C is 4% in Pakistan with high morbidity and mortality [4] . Both gender respondents in urban and semi-urban knew basic information about hepatitis C but some differences observed. Overall semi-urban respondents knew less than urban and its might be due to quality of education, social structure and socioeconomic status of families. This study observed difference on gender basis; female exhibited higher knowledge than male and its might be due to curiosity to know about health issues, services and dangers. Fewer respondents (male and semi-urban) knew that mode of transmission is infected instrument for tattooing, piercing, barber blades, contact open wounds and use of share tooth brush. Epidemiological study was conducted in Indian village about outbreak of viral hepatitis and outbreak was linked to use of un-sterilized needles, reused blades and syringes [28] . This study discloses some evidence of stigmatization being exhibited by urban and semi-urban adolescents towards infected persons. Respondents in urban schools knew more than semi-urban and intermediate level participants knew more than middle level. The lack of respondent's knowledge towards hepatitis C is due to less exposure and discussion about hepatitis. Interaction with school principals and teaching staff revealed that nothing much about hepatitis C information is part of curriculum and occasional visits by health professionals mostly target Tuberculosis, malaria and polio awareness. This study authenticates a similar knowledge, attitude and practice study among high school respondents on reproductive health, urban respondents were more knowledgeable and better practice than rural respondents [29] . Crosssectional studies conducted in Australia and Ghana to assess secondary school student's level of knowledge about sexually transmitted infections and hepatitis B disease in rural and urban areas also found that urban respondents has better knowledge about infection and prevention than rural respondents [12, 30] .
In section II of questionnaire, major proportion of respondents considers hepatitis C a major health issue and consider it constructive to go for further investigation incase found hepatitis C infected but minor proportion ever thought about screening and 63% think it's positive to ask for screening during blood transfusion. Around 37% respondents probably are direct risk of infection because of negative attitude. Female respondent's attitude towards hepatitis C infected found negative than male. The stigma observed in semi-urban respondent's (both gender) because less number of respondents are willing to sit close to hepatitis C infected person. Furthermore in both settings male is less willing to greet traditionally and kiss to infected person and moreover less willing to use hepatitis C infected person's cup or glass. Theory of reasoned action forms the theoretical bases for this study means a person holds a belief that a particular behavior leads to a particular outcome and evaluates the outcome and consequently forms an attitude towards the behavior [19] . Semi-urban respondents want to isolate infected individual and this attitude is mark of stigmatization to infected person. Results validate assertion by Parker & Angleton; stigmatization of diseases regularly marks beginning of rejection of potential personal risk because an important factor for behavioral change between adolescents at risk of disease is to have sense of humor for those who are infected [31] . Higher level of school and older age respondents in both setting has positive attitudes toward hepatitis C than lower level. Its positive trend that by getting older and entering in higher education level changes attitude more positive.
Concerning practice questions, only 18% were tested for hepatitis C, 48% share others tooth brush and razors and respondent's practice wasn't fairly adequate towards hepatitis C in both settings. Two main factors that influence behavior change are attitudes and social norms and lead to development of intention and ultimately implementation of intention into practice [19, 21] . KAP study about hepatitis C in adults conducted in Hazara region of Pakistan, assessed knowledge, attitude and practice about hepatitis C in general population observed similar results [32] .
Hepatitis C has no preventive vaccine yet thus following steps are important for prevention. Primary prevention is to avoid unnecessary and unsafe injection practice. Furthermore shouldn't handle unsafe blood products, sharps waste collection and disposal. In addition avoid sharing of injection syringes, unprotected sex with hepatitis C-infected people, sharing tooth brush and shaving razor. Be careful during tattooing, piercings and acupuncture procedure by contaminated equipment. Secondary and tertiary prevention is education and counseling. Moreover immunize for hepatitis A and B vaccine to prevent from co-infection. Finally appropriate medical management with antiviral therapy and regular monitoring is necessary for diagnosis in early stage [15, 16] .
Treatment
There are six genotypes of hepatitis C virus and each reaction is different to treatment. Therefore careful screening is necessary before starting treatment to determine most appropriate approach for patient. The initial treatment is antiviral therapy, interferon and ribavirin. When liver has been severely damaged then liver transplantation is another option. It replaces damaged liver with healthy liver of donor. Mostly donors are deceased individuals and small percentage is living donors who donate a portion of their liver to needy. Liver transplant is not an ultimate cure and antiviral medications are mandatory after surgery due to recurrence issue [15, 17] .
Strengths and limitations
Strengths of this study were adolescents. In Pakistan age group 10-29 is 40% of total population [4] . This study was low cost, easy to perform and explored knowledge, attitude and practice of adolescents towards hepatitis C. Participants were equally selected because of separate schooling system for both genders.
Limitations were restriction to school going adolescents and cross sectional design. In cross sectional design it's difficult to draw any conclusion on causation. The cross sectional descriptive survey is related with existing relationships and it determine nature of current conditions, practices and attitudes. Cross sectional descriptive design has advantage of eliciting responses from a wide range of people. It involves asking same set of questions to huge number of persons through mails, telephone, by hand on basis of data gathered at a point in time [24] . It suit researcher while describe some aspects of population through selecting unbiased samples of individuals who are asked to fill up questionnaire, interview and test. Disadvantages of descriptive design are errors and inadequacy of a survey. Close ended questionnaire may miss some informative results and close ended questionnaire can't produce most informative results and in some extent effects translation [25] [26] [27] .
Moreover time and economical issue didn't let to adopt qualitative approach. This study conducted in one city so it's not representative of entire province and country.
Conclusion
Knowledge, attitudes and practice about hepatitis C among adolescents was partial. Results of this study indicate lack of understanding about basics of infection control and prevention of 
Recommendations
Extensive health education campaigns toward hepatitis C are necessary for adolescents and especially to residents of semi-urban and rural areas. Preventive measures should be taken by administration of schools in form of running awareness programs and government should address hepatitis C issue comprehensively by enhancing surveillance, prevention, care, and treatment.
